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Introduction Results Conclusion

Proteins are essential to life, and a lot of the work they do within the Membrane Protein SyStem Magainin’s behavior varies greatly when placed near a model skin
body involves binding and interacting with cell membranes. Because L cell membrane. The bound states of Magainin are different for
of this, understanding exactly how these proteins interact with the Magainin protonated and deprotonated systems. Additionally, the secondary

membranes is important. Magainin is an antimicrobial
peptide found in the skin of the Xenopus laevis, also
known as the African Clawed Frog?. It is comprised
of 23 amino acids and has a helical structure.
Magainin is important because it can disrupt
electrochemical gradients in the cell membranes
of many bacteria, tumors and fungi!, which is
extremely useful for pharmaceuticals.

Figure 1. VMD image of Magainin.
Each color on the protein represents a different property of Magainin.
Magainin’s structure allows it to have many different properties. The non-
polar regions of Magainin are depicted in white, the basic regions in blue,
acidic regions in red, and polar regions green.

, \ structure of Magainin is altered greatly during its interactions with a
;}" model skin cell membrane. The peptide loses nearly 50% of its
helical structure, one of its distinct properties. Magainin is an

extremely interesting peptide, and our simulations will hopefully
continue to probe its unique properties.

To further analyze the binding states of Magainin, the simulations are

being converted to full atom simulations (instead of the short

HMMM model) and being run for 300 nanoseconds as full atom

J—‘ simulations. The full atom simulations will allow for deeper analysis
= and a better look at the bound states of Magainin, and hopefully will

. Figure 3. The bound state of Figure 4. The bound state of ! . : . . - - -
Expe rl m e ntal Magainin at 150 nanoseconds for Magainin at 150 nanoseconds for proylde Insight into Why Magamm behaves so dlfferently In Changmg
a deprotonated membrane a protonated membrane environments.

Multiple software programs are used to create and analyze the
bilayer system, including the Chemistry at Harvard Macromolecular 150 A
Mechanics Guided User Interface (CHARMM-GUI), Nanoscale .

simulation. simulation.
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Molecular Dynamics (NAMD), Visual Molecular Dynamics (VMD),
and the Highly Mobile Membrane-Mimetic Model (HMMM)3- These
programs were used to build the simulation system and then export
and view/analyze it at the end. To look at how Magainin bound to P
the membranes, two different conditions were created, one where a
model skin cell membrane contained protonated lighoceric acid, and
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the other non-protonated lignoceric acid. Both conditions used the : e
HMMM model to shorten the lipid tails in the membrane. Five ol A A e at Bt Bkl Refe rences
simulations were created for each of these conditions and they were Figure 5. Ramachandran plot of the system in Figure 3 at the beginning of the 1. Bechinger, B., Zasloff, M., & Opella, S. J. (1993). Structure and
each run for about 300 nanoseconds on Deepthought2, the simulation (left) and after 300 nanoseconds (right). orientation of the antibiotic peptide magainin in membranes by
University of Maryland’s supercomputer. Once the simulation LIGN1 solid-state nuclear magnetic resonance spectroscopy. Protein
finished running, the output files were opened in VMD to analyze P start End Science, 2(12), 2077-2084. doi:10.1002/pro.5560021208
the binding patterns of Magainin. Alpha helix (%) 72.64 43.07 2. Ludtke, S. J., He, K., Heller, W. T., Harroun, T. A,, Yang, L., & Huang,
O Beta sheet (%) : s 40.71 H. W. (1996). Membrane Pores Induced by
Alpha beta border (%) (Y 0.74 Magainint. Biochemistry, 35(43), 13723-13728.
Turn (%) 0.78 1.82
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3. Qi Y, Cheng, X., Lee, J., Vermaas, J., Pogorelov, T., Tajkhorshid, E.,
...Im, W. (2015). CHARMM-GUI HMMM Builder for Membrane

OH Rest (%) 10.47 13.67

Figure 6. A table describing the secondary structure of Magainin at the start and
end of the simulation. Data is taken from the Ramachandran plots shown in

Figure 5. Simulations with the Highly Mobile Membrane-Mimetic
Figure 2. Structure of protonated lignoceric acid. Deprotonated Model. Biophysical Journal 109(10) 2012-2022.
lignoceric acid has a negative charge, and it missing the hydrogen on the dOi:lO.lOlG/j.bpj.ZOlS.10.,008 ’

end of the carboxylic acid group.




